Correlates of p53- and Fas (CD95)-mediated apoptosis in Alzheimer's disease.
Apoptosis may be an important mechanism of cell loss in Alzheimer's disease (AD). Experimentally, apoptosis is preceded by nuclear accumulation of p53, and increased expression of Fas (CD95) antigen. In the present study, quantitative Western blot analysis of postmortem frontal and temporal lobe tissue demonstrated significantly higher mean levels of p53 and Fas in AD relative to age-matched controls. Immunohistochemical staining and in situ apoptosis assays demonstrated increased p53 and Fas expression and DNA fragmentation in overlapping populations of cortical neurons, and cortical and white matter glial cells distributed in regions damaged by neurodegeneration. Double-label immunohistochemical staining studies revealed p53 immunoreactivity in: 1) cortical neurons without tau-immunoreactive neurofibrillary tangles; 2) numerous, but not all tau-immunoreactive neuropil neurites and white matter axons; 3) dystrophic fibrils surrounding amyloid-beta-immunoreactive plaques; and 4) glial cells characterized as A2B5+ protoplasmic astrocytes or oligodendrocytes. The prominent distribution of dystrophic p53-immunoreactive processes around amyloid-beta-containing plaques suggests that amyloid deposits are associated with local neuritic degeneration. In addition, the results suggest that many tau-immunoreactive neuritic processes originate from degenerating (p53) as well as regenerating neurons. Finally, apoptosis of glial cells (A2B5+) required to maintain the functional integrity of axons and dendrites may represent an important pathogenic mechanism of axonal loss and synaptic disconnection in AD.